The introduction of interprofessional education (IPE) into a professional curriculum requires thorough evaluation not only to guide educators concerning the quality of learning but also to report to professional bodies and influence policy. More work is needed to add to the growing evidence base, particularly with respect to aligning with a suite of claims for IPE. This can result in transformations in student attitudes and behaviours towards positive changes in service design and delivery to advance patient care. The steps for a robust evaluation are outlined within the context of moving from start-up pilot studies to programme evaluations in which IPE is a component of a professional curriculum. Beginning requires remaining mindful of the place of theory in forming frameworks and testing hypotheses while organisational and practical issues such as ethical considerations must be firmly in place. The need for addressing the gaps within the evidence base is considered.
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Abstract
The introduction of interprofessional education (IPE) into a professional curriculum requires thorough evaluation not only to guide educators concerning the quality of learning but also to report to professional bodies and influence policy. More work is needed to add to the growing evidence base, particularly with respect to aligning with a suite of claims for IPE. This can result in transformations in student attitudes and behaviours towards positive changes in service design and delivery to advance patient care. The steps for a robust evaluation are outlined within the context of moving from start-up pilot studies to programme evaluations in which IPE is a component of a professional curriculum. Beginning requires remaining mindful of the place of theory in forming frameworks and testing hypotheses while organisational and practical issues such as ethical considerations must be firmly in place. The need for addressing the gaps within the evidence base is considered. 
Introduction
Scholarship in professional education a consists of always asking questions about what we do as educators and why. Since the early beginnings of university-based training programmes, educators b have asked questions concerning whether a programme is working and whether the intended and unintended outcomes are understood. To date, educators are mainly concerned with evaluation with respect to the development and progression of our understandings of how students make meaning, but there are other drivers. We remain keen on understanding how our educational inputs bring about change not just for students but also for other stakeholders including educators. Clinical teachers who embrace IPE concepts in their teaching may proceed to become role models with the potential to influence and change further the practice of those around them. The professional development and progression of many educators can be linked to teaching outputs. Ultimately, evaluations feed into the annual cycle of evidenced based adjustments to curricula and descriptions of quality standards. In addition, the training of public servants, such as healthcare providers, is monitored by professional bodies that set the standards to which education providers are held accountable. In some instances, collecting data on quality for these purposes has led to an increase in energy and time spent in the collation of data within complex reporting systems. Definitions of programme evaluation allude to the main drivers. Consider the following example:
'Program evaluation is the diligent investigation of a program's characteristics and merits. In the context of healthcare, the purpose of program evaluation is to provide information about the effectiveness of programs, so as to optimize the outcomes, efficiency and quality of health care. An evaluation may also analyse a program's structure, activities and organization as well as its political and social environment. It may also appraise the achievement of the program's goals and objectives and the extent of the program's impact and costs' (Fink, 2005, p4 ).
1
In the emergent field of interprofessional education (IPE), we are just beginning to understand an educational design that is fully integrated in core curricula and is meaningfully assessed. Global standards for professional training in healthcare and social care now require that students are prepared for teamwork and collaborative practice at the undergraduate level (i.e., the entry level) as well as the postqualified, master's and doctorate levels.
2e6 Under these pressures, IPE is required to produce its own evidence base for best practices and to demonstrate changes in the perspectives, behaviours and actions of qualifying interprofessional graduates. Positive outcomes can ensure changes at the highest levels of policy development.
Since IPE has become established over the last decade at the undergraduate level, questions have been asked about what it aims to do. The World Health Organization states that its objective is to provide a 'collaborative practice-ready' workforce. 2 Many claim that our efforts to improve "interprofessional education and collaborative practice independently have fallen short" of our aspirations for changes in clinical outcomes. 7 A plethora of systematic reviews have synthesised empirical educational research to lament that there is to date only emergent evidence that IPE produces a different type of professional although this is gaining momentum as research claims that IPE can make significant changes in service and lead to improvements in patient care (Table 1) . However, in advance of knowing what the right balance for IPE at pregraduate levels contains and affirming that all students have received this dose effect, we can postulate that claims for larger impacts are premature. More should be possible when all undergraduate students have robust assessment strategies for determining, as a starting point, minimum competence in teamwork and collaborative practice. Until this vantage point is reached, studies on impact will remain local and will not be easily generalizable. Evidence indicates a greater understanding of how to deliver effective IPE and produce changes in student attitudes towards teamwork and collaborative practice with early indications of changes to patient outcomes. 8, 9 A common theme of these reviews is the lack of methodological rigour in the study design. 10 In the remainder of this paper, we will examine what steps should be taken to ensure that robust and worthy methods are used to evaluate the impact of IPE on all stakeholders, students, patients and services with respect to patient outcomes.
Getting started with an evaluation of interprofessional education
Historically, we have progressed in the evaluation of teaching from the early practice of collecting data on ratings questionnaires to the practice of comparing teachers.
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Evaluation is now focussed on the systematic collection of data which are thoroughly analysed and related to teaching design, implementation and programme outcomes (see glossary of terms: http://www.acgme.org/acWedsite/about/ ab_ACGMEglossary.pdf). There are many guides for setting up a curriculum evaluation that contains well researched approaches, and there are several papers that have reviewed the best approaches.
12e15
Examples of evaluations of entire undergraduate IPE curricula are few. 16e19 The framework adopted by Anderson and colleagues applies the principles of cause and effect and considers the interplay of relationships for all stakeholders: students, faculty/clinical educators and patients. 20 In addition, this framework applies strategies for analysing the impact on students whilst seeking evidence for impact on patient care and practice. As with any evaluation, it perceives that the answers to the outcomes of IPE can only be seen after qualifying students through observed practice behaviour; however, this is methodologically challenging because students change areas after completing their studies. With respect to evaluation strategies, the author's experiences with one local approach are assimilated with the perspectives of others. 13, 20 The following stages are outlined as the steps to ensuring the solid foundation of any evaluation plan. The evaluation of IPE should start from the outset of planning the curriculum and should remain an integral component of any steering group or educational committee's responsibilities. The following steps are advised:
i) Form a research team: This team should consist of those who are leading the IPE curriculum design and those who are relevant stakeholders including faculty leaders, representatives of the participating professions, local healthcare organisations, academics, such as social scientists, with an understanding of research methodology, student and patient voice and administrative support. It is a good policy to seek an independent full-or part-time researcher to conduct educational research. It is worth considering a PhD student. The research team will shape the evaluation design based on the group's goals. ii) Design the evaluation: The purpose of the evaluation should be clearly stated, and thought should be given to whether this is feedback for professional bodies, internal programme review, and/or publication to add to the IPE research evidence base. In the early setup of an IPE programme, the evaluation may simply be a formative exercise to gather information about what is working to make adjustments to the teaching content. However, with progress over time, small pilots can consider whole cohort activities that offer more scope for thorough evaluation. At this advanced stage, a series of questions might emerge such as the following: What impact does this learning have on faculty members and their teaching repertoire? What impact does this teaching have on clinical placements that are now adjusting to the reception of mixed student groups? What is the cost-benefit analysis of this programme? What impact does this learning have on student's abilities to collaborate with other professions?
iii) Apply a theoretical framework: Steps (ii) and (iii) are interconnected starting points that use evaluation to lend weight to the applied theoretical stance. Theories enhance study design because they sharpen the focus of the evaluation and can lead to robust studies that offer generalised knowledge. Theory informs design and offers a critical set of insights. Several IP evaluations have applied theories, such as that concerning power and relationships between different participants, from the social sciences. 21, 22 Others draw on theories that seek to explain the complexity of IPE and its interconnectedness between different professions. They apply complexity or systems theories to consider cause and effect. 23 Systems theory has been widely adopted and includes the following: the Logic Model, which examines the inputs-activities, outputs and outcomes 24 ; the CIPP Model (Context Input Process Product), which examines the context/input/process/product as a non-linear relationship 25 ; the 3 P's Model by Biggs relating to Presage, Process and Product or the interplay and relationships between setup and preparation factors (Presage) and delivery (Process) and outcomes factors (Product). 20, 26 Other frameworks that have their roots in systems, theories and guide evaluations include the Coles and Grants Model. 12 This is a traditional approach used in medical education that considers three different constituents of a programme to be connected but distinct parts, namely, the curriculum on paper, the curriculum in action and the curriculum as experienced by learners. It remains an aspiration to unite all three components as aligned overlapping circles; however, when this is not possible, the lack of cohesion illuminates which aspects require further work to advance the quality of a given programme.
There is a growth in other theoretical approaches such as 'Realism' and 'Action Research'. A Realist evaluation provides an in-depth analysis concerning what works for whom and in what context. This approach creates an appreciation of ContexteMechanismeOutput. 27, 28 It considers the world as an open system within which structures and layers offer triggers or mechanisms within certain contexts. Realist evaluations offer explanations as to why certain contexts for IP learning work while others do not. Action Research, in contrast, examines the collaborative nature of involvement in change whereby evaluators become engaged as partners in the process of planning, implementing and evaluating change (See Figure 1) . 29, 30 Other frameworks have been applied to the outcomes expected of an IPE curriculum. The early work of the Joint Evaluation Team (JET) adopted the widely recognised outcomes framework of Kirkpatrick for IPE. 31, 32 Originally designed for business organisations, the Kirkpatrick framework considers four learner outcomes; i) 'reactions' applicable to their learning needs; ii) 'new learning' that is effective and sustainable; iii) 'behaviour changes' that lead to doing something different and; iv) 'results' related to the outcomes of the business. In considering the aims of IPE for improving patient care, the JET team offered two further outcome levels ( Table 2 ). Kirkpatrick did not envisage a hierarchy of outcome change but considered contexts within which change might take place. Moreover, he emphasised that evidence for change required thorough before and after measures tested against control groups. Thistlethwaite and colleagues have reviewed undergraduate IPE evaluations that applied the JET team outcomes measures and identified over 90 papers. 15 The use of these levels has been critiqued within medical education. 33 
iv) Data Collection Methods:
The research methods applied to the evaluation framework depend upon whether the results are for short-term use or longer-term evaluations. At an early stage of establishing IPE, the use of short-term evaluations can suffice using simple measures such as pre and post questionnaire tests for all stakeholders. Long-term evaluations require the synthesis of different types of methods and can follow different approaches using either qualitative methods, such as focus groups, interviews, ethnographic tools, or quantitative methods, which use scored data possibly collected from survey instruments, robust tested tools and attitudinal scales (Table 3) . A combination of methods is required to obtain richer insights; mixed methods designs therefore remain attractive. Quantitative comparison studies, controlled before and after studies, or interrupted time series produce solid evidence, but it is now neither ethical nor legally possible to deny one group of students learning opportunities required for their professional development, as the implementation of a random controlled trial (RCT) would require.
v) Seek ethical permission: As the data collection involves a range of individuals, whether these are students, teachers, patients or practitioners, it is essential that ethical principles are applied. This requires familiarity with local ethical processes. The engagement of students may simply require university approval, but wider evaluation frameworks involving trained professional staff or patients will need local research ethics committee approval. This process is time consuming and demands planning ahead. Following ethical principles will ensure that all those involved have fully consented so that data are stored confidentially and safely. Ethical permission will be required to publish studies in peer reviewed journals.
vi) Use continuous cycles of data collection: For the sake of quality improvement, it is recommended to collect several cycles of data to justify results and gain deeper insight into the process and outcomes of any IPE programme. In this way data begin to have reliability and validity to be monitored over time so that meaningful changes can be made. It is often the case that researchers see significant improvements in early studies solely because of the Hawthorn effect: students' energy and enthusiasm that result from being watched by the researcher at the beginning of the study produce temporary changes. Reactivity to the energy levels when something new is added must be monitored. The impartiality of an external evaluator can be helpful, but often repeated measures over time are necessary to erode early biases. In the UK, over ten years of data collection offered justification for a final robust model of learning that has stood the test of time. 34 vii) Feedback for change and dissemination of outcomes: The establishment of an IPE curriculum team in which the range of stakeholders represents the different professions and partner organisations involved is the first step to receiving evaluation outcomes, whether they are short-term or long-term outcomes. Local research meetings offer other opportunities for the wider faculty to hear about emergent findings. The data that have been collected using robust methods can be prepared for local, national and international conferences, websites and peer reviewed publications.
A word on assessment: Assessment is a component of evaluation because it identifies what students have learnt and therefore provides teachers with feedback on the impact of the teaching process. Evaluation is different from assessment because it considers the quality of what is done in light of all the stakeholders. IPE leaders must implement assessment because it motivates student engagement and affirms the importance and relevance of the programme to future practice.
Final reflections
Many educators feel that handing out survey questionnaires after a teaching session is sound evidence of excellent teaching, so this type of post course monitoring is unfortunately rather common. A likely consequence of this is that good teachers will despair and become alarmed or frustrated when perusing the unreasonable complaints of students. 35 There is a place of course for simple, quick practices in student feedback, but in the case of IPE, which unites some of the most diverse student groups in higher education, simple conversations with students or a structured focus group meeting at the end of the teaching session may be more insightful. Early pilots may generate negative evaluations, but IPE champions have learnt to reflect on early feedback and take a calm approach to identifying the root cause of the concern(s). These may lead to significant findings not related to course content; for example, in our To assess the impact of student learning for improving service delivery as well as feedback and suggestions to the professional teams on how to improve patient care. experience, we have identified that some students failed to engage because they were poorly prepared for the lessons by their uni-professional teachers and therefore were determined to cause trouble upon arrival. 20 In other cases, we identified that mature students enjoyed some of our early teaching but asked to have their prior experiences considered and to learn alongside other mature students. 36 
Conclusions
IPE is labour intensive and requires more effort. It can expand from cohorts of 20e300 students to thousands of students as it is embedded as part of a modern professional curriculum and resonates with the need for collaborative practice. Despite a call for greater evidence of the impact of IPE, evidence remains part of the story and many have echoed sentiments in realisation that observation over excessively long periods of time may also be problematic. 37 This paper presents the steps to complete a meaningful evaluation of a developing IPE curriculum. Models and frameworks should be adopted in a robust evaluation to consider the relationships between learning activities and changes in the varied stakeholders. These changes are focussed not only on students but also on behavioural and structural changes informed by interprofessional practice, service design, delivery and impacts on patient care. In addition, changes are wrought in university and organisational structures as well as on educators who, in our experience, advance their teaching repertoire and change their attitudes. Clinical educators translate these new insights into the way they practice and develop truly interprofessional practitioner role models. 38, 39 The most recent of the updated reviews by Reeves and colleagues in 2016 for Best Evidence Medical Education reveals significantly positive outcomes related to student engagement; as a result, IPE is underpinned with educational theory, offers authentic learning that replicates future practice and is led by prepared, motivated facilitators. 40 Further research should address cost-benefit analysis and evidence of student behavioural changes and changes at higher outcomes levels in the Kirkpatrick framework such as organisational changes and benefits to patient care. Further robust research grounded in theoretically informed principles must consider the patient voice, as patients can speak to their experiences as recipients of interprofessional practice. IPE offers a mechanism by which we can ensure seamless team-based care to help all patients reach their potential and prevent patients from being sent round in circles from one practitioner to the next and for this reason we must continue our research efforts.
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